ITUATED deep within the paramedian region of the cerebellum lies a constellation of nuclei that relay cerebellar influences throughout the central nervous system. The dentate, which is the largest of these nuclei in man, was first described in 1685 by VieussenY 9 It relays chiefly the efferent outflow from the lateral hemispheric area of the cerebellum, exerting its influence on the tone and movement of the ipsilateral limbs. 1,~,~4,25 Experimental dentate lesions result in hypotonia, dysmetria, and, in some cases, tremor. 1,~,24 Recently, neurosurgeons have attempted to ablate the dentate in persons with extreme hypertonia and involuntary movements. We have developed stereotaxic coordinates for the cerebellar nuclei in order to explore the paramedian cerebellar regions by electrical stimulation with a view of assessing the therapeutic possibilities of cerebellar nuclear lesions. 26
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This report concerns the effects of electrical stimulation and high frequency lesions in the regions of paramedian cerebellar structures.
Method
Five of six patients with either gross involuntary movements, tremor, or spasticity were evaluated by implanting chronic electrodes into the paramedian cerebellar region (Table 1) . In five patients, high frequency lesions were made in the region of the interpositus and dentate nuclei in an effort to relieve hypertonia, tremor, or the involuntary movements ( Table 2 ). The motor disorders studied included those of two patients with congenital athetosis, two with intention tremor, one with heredofamilial tremor, and one with a syndrome of flexor spasticity and arm tremor.
The implantation of chronic electrodes in the brain of humans was not undertaken withReceived for publication April 18, 1968. Revision received January 28, 1969.
out careful thought and consideration as to the safety of the patient. The use of this technique was begun over 5 years ago and has been used successfully in evaluation of patients with intractable epilepsy, involuntary movements and painful syndromes. The Duke Medical Center Committee on Human Experimentation has scrutinized the techniques and clinical results during this time. The patients are admitted to a special research ward where the evaluation takes place. Each patient and his family are carefully and fully informed as to the risks involved, and it is stressed that the primary reason for the technique is to improve the localization of the therapeutic lesion for the individual patient.
Case Reports
Case 1. A 19-year-old girl with bilateral congenital athetosis was born prematurely with a birth weight of 2 pounds. Athetosis was diagnosed in infancy. In 1966, a stereotaxic high frequency (HF) lesion was made in the right prerubral field of Forel, with no improvement in the athetosis. In 1967, three electrodes were implanted stereotaxically into the region of the left medial and intermediate portions of the dentate nucleus (Table  1) . Stimulation of the dentate facilitated the ipsilateral athetoid movements. Eight HF lesions were made in the region of the left medial and intermediate portions of the dentate nucleus (Table 2) . Postoperatively the athetoid movements were reduced, there was hypotonia, and the patient was able to carry out limited voluntary movements in the left arm without interference by the athetoid movements.
Case 2. A 25-year-old woman with bilateral congenital athetosis was diagnosed in infancy. When examined in 1967 she was confined to a wheel chair by severe generalized athetoid movements. The athetosis restricted all of her voluntary movements, but 172 (Table 1) . Stimulation facilitated the ipsilateral athetoid movements (Table 2) . Four HF lesions were made in the region of the right brachium conjunctivum and medial dentate nucleus. Postoperatively the right-sided athetoid movements were improved; there was also a reduction of muscle tone in the right arm. Voluntary movements of her right arm, hand, and fingers have continued to improve for the last 8 months.
Case 3. A 21-year-old man started having tremor when he was 8 years old. There was a familial history of tremor beginning in the teens. The patient's neurological findings included slurred speech and nystagmus on lateral gaze. A tremor (6 per sec) involved the palate, tongue, and arms (Fig. 1) . Voluntary arm movement increased the tremor. Sensation, motor power, and deep tendon reflexes were normal. Five electrodes were iraplanted bilaterally in the depths of the cerebellum. Two were on the left in the region of the brachium conjunctivum and the medial dentate nucleus. Three were on the right, one in the brachium conjunctivum, and the other two in the medial portion of the dentate nucleus (Table 1) . Following the placing of the implants a condition of cerebellar shock developed; it was global in nature, consisting of an immediate and profound generalized hypotonia, hyporeflexia, and hypokinesis, with absence of tremor. Deep tendon reflexes were initially absent but weak flexor plantar responses were preserved. In 2 days the muscle tone, deep tendon reflexes, and flexor movements began to return. His head and eyes tended to be deviated to the right, and he could not open his eyes for several days. This profound state of generalized cerebellar dysfunction seemed similar to the effects reported after total cerebellectomy in animals.
The patient recovered in 2 weeks, and electrical stimulations were carried out alternately in the right and left dentate regions. Stimulation of either medial dentate region
